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DETAILED ACTION 
Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(aHd), which 
papers have been placed of record in the file. 

Ciaim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C, 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 7-12 and 15 are rejected under 35 U.S.C. 112, second paragraph, as 
being incomplete for omitting essentia! steps, such omission amounting to a gap 
between the steps. See MPEP § 2172.01. 

In regards to claims 7-12, the omitted step is: a step for diagnosing the sleep 
apnea syndrome as disclosed in the preamble. 

In regards to claim 15, the omitted step is: a step for analyzing the signal as 
disclosed in the preamble. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 

States. 

5. Claims 1-6 and 13-14 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Sullivan (US Patent No. 5,989.193). 
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In regards to clainn 1, Sullivan disclose(s) a sleep apnea syndrome diagnosing 
device 10, comprising: 

a snoring sound collector 1 1 which collects snoring sound; 

a snoring sound holder 19 which holds the collected snoring sound; 

a correlation coefficient calculator 16 which is capable of dividing a time axis of 
the snoring sound held in the snoring sound holder 19 into plural cycles and which is 
capable of sequentially calculating a correlation coefficient between the snoring sound 
of one cycle and the snoring sound of a cycle next to the one cycle; and 

an output section 19 which outputs the correlation coefficient calculated by the 
correlation coefficient calculator 16 (see figs. 1 & 4; column 3/line 57-column 4/line 6; 
column 4/lines 32-44; column 6/lines 40-43). 

In regards to claim 2, Sullivan disclose(s) a sleep apnea syndrome diagnosing 
device 10 wherein the correlation coefficient calculator 16 comprises: 

a reference data moving period setter which is capable of setting a reference 
data moving period having a first length longer than a length of the cycle on the time 
axis of the snoring sound; 

a comparison data moving period setter which is capable of setting a comparison 
data moving period having a second length longer than the length of the cycle on the 
time axis of the snoring sound, the comparison data moving period being shifted from 
the reference data moving period by a first predetermined period; 

a combination calculator 16 which is capable of calculating correlation 
coefficients respectively on combinations of cycles set by shifting within the reference 
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data moving period by a second predetermined period each time and cycles set by 
shifting within the comparison data moving period by a third predetermined period each 
time; and 

a representative value extractor 16 which is capable of extracting a 
representative value based on the correlation coefficients calculated by the combination 
calculator 16 (see figs. 1 & 4; column 6/lines 40-43). 

In regards to claim 3, Sullivan disclose(s) a sleep apnea syndrome diagnosing 
device 10 wherein the conibination calculator 16 is capable of calculating correlation 
coefficients on all the combinations of the cycles set by shifting within the reference data 
moving period by the second predetermined period each time and the cycles set by 
shifting within the comparison data moving period by the third predetermined period 
each time (see figs. 1 & 4; column 6/lines 40-43). 

In regards to claim 4, Sullivan disclose(s) a sleep apnea syndrome diagnosing 
device 10 wherein the representative value extractor 16 is capable of extracting a 
maximum value from values of the correlation coefficients calculated by the combination . 
calculator 16 as the representative value (see figs. 1 & 4; column 6/lines 40-43). 

In regards to claim 5, Sullivan disclose(s) a sleep apnea syndrome diagnosing 
device 10 wherein the second predetermined period and the third predetermined period 
are capable of coinciding with a data sampling period of the snoring sound held in the 
snoring sound holder 19 (see figs. 1 & 4; column 6/lines 40-43). 
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In regards to claim 6, Sullivan disclose(s) a sleep apnea syndrome diagnosing 
device 10 wherein the output section is capable of outputting the correlation coefficients 
are capable of being calculated by the combination calculator 16 as a graph (see fig. 4). 

In regards to claim 13, Sullivan disclose(s) a computer program product 10 
including a medium capable of recording a program for diagnosing sleep apnea 
syndrome, the program being operable to execute the steps of: 

collecting snoring sound and storing the collected snoring sound in a snoring 
sound holder 19 (i.e. via snoring sound collector 1 1 and a snoring sound holder 19); 

dividing a time axis of the snoring sound held in the snoring sound holder 19 into 
plural cycles (i.e. via a correlation coefficient calculator 16); 

sequentially calculating a correlation coefficient between the snoring sound of 
one cycle and the snoring sound of a cycle next to the one cycle; and 

outputting the calculated correlation coefficient (i.e. via an output section 19) (see 
figs. 1 & 4; column 3/line 57-column 4/line 6; column 4/lines 32-44; column 6/lines 40- 
43). 

In regards to claim 14, Sullivan discloses a signal analyzer 10, comprising: 
a signal data holder 19 which is capable of holding signal data with irregular 
periodicity; 

a correlation coefficient calculator 16 which is capable of dividing a time axis of 
the signal data held in the signal data holder 19 into plural cycles and sequentially 
calculating a correlation coefficient between the signal data of one cycle and the signal 
data of a cycle next to the one cycle; and 
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an output section 19 which is capable of outputting the correlation coefficient 
calculated by the correlation coefficient calculator 16 (see figs. 1 & 4; column 3/line 57- 
column 4/line 6; column 4/lines 32-44; column 6/iines 40-43). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 7-12 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sullivan CI 93) in view of Rapoport et aL (US Patent No. 5,490,502). 

In regards to claims 7 and 15, Sullivan disclose(s) a sleep apnea syndrome 
diagnosing method, comprising the steps of: 

collecting snoring sound and storing the collected snoring sound in a snoring 
sound holder 19; 

dividing a time axis of the snoring sound held in the snoring sound holder 19 into 
plural cycles (see fig. 4). 

In regards to claim 12, Rapoport et al. disclose(s) a sleep apnea syndrome 
diagnosing method wherein in the step of outputting the result is outputted as a graph 
(see fig. 4). 

Sullivan does not disclose calculating a sequentially calculating a 
correlation coefficient of the snoring sound. However, Rapoport et aL disclose a 
sleep apnea syndrome diagnosing method wherein a correlation coefficient of a 
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signal (52, 54) is sequentiaily calculated and displayed (see fig. 13; column 8/lines 
49-67). 

in regards to claim 8, Rapoport et al. disclose(s) a sleep apnea syndrome 
diagnosing method wherein the step of calculating the correlation coefficient comprises 
the steps of: 

setting a reference data moving period 50 having a first length longer than a 
length of the cycle on the time axis of the signal; 

setting a comparison data moving period (52, 54) having a second length longer 
than the length of the cycle on the time axis of the signal, the comparison data moving 
period being shifted from the reference data moving period by a first predetermined 
period; 

calculating correlation coefficients on respective combinations of cycles set by 
shifting within the reference data moving period by a second predetermined period each 
time and cycles set by shifting within the comparison data moving period by a third 
predetemiined period each time; and 

extracting a representative value based on the calculated correlation coefficients 
(see fig. 13; column 8/lines 49-67). 

It is noted that the meUiod of Rapoport et al. discloses calculating a 
correlation coefficient over the entire waveform (i.e. a plurality of cycles) and 
outputting a single correlation coefficient (i.e. a representative correlation 
coefficient). 



Application/Control Number: 10/800,714 Page 8 

Art Unit: 3736 

In regards to claim 9, Rapoport et al. disclose(s) a sleep apnea syndrome 
diagnosing method wherein in the step of calculating the correlation coefficients on the 
respective combinations, the correlation coefficients are calculated on all the 
combinations of the cycles set by shifting within the reference data moving period 50 by 
the second predetermined period each time and the cycles set by shifting within the 
comparison data moving period (52, 54) by the third predetermined period each time 
(see fig. 13; column 8/lines 49-67). 

In regards to claim 10, Rapoport et aL disclose(s) a sleep apnea syndrome 
diagnosing method wherein in the step of extracting the representative value, a 
maximum value is extracted from values of the calculated correlation coefficients as the 
representative value (see fig. 13; column 8/lines 49-67). 

In regards to claim 1 1 , Rapoport et al. disclose(s) a sleep apnea syndrome 
diagnosing method wherein the second predetermined period and the third 
predetermined period coincide with a data sampling period of the signal (see fig. 13; 
column 8/lines 49-67). 

It would have been obvious to one of ordinary skill in the art at the time 
Applicant's invention was made to provide a method similar to that of Sullivan with 
correlation coefficient calculating steps similar to those of Rapoport et aL in order to 
determine the degree of resemblance of an actual data set with a normal signal so as to 
establish whether or not there is a departure from normal. 

Conclusion 
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8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US Patent No. 6,450,957 to Yoshimi et al. discloses a respiratory disease 
monitoring system, 

US Patent No. 6,280,392 to Yoshimi et al. discloses an infant condition 
monitoring system and method using load cell sensor sheet. 

US Patent No. 6,142,950 to Allen et al. discloses a non-tethered apnea 
screening device. 

US Patent No. 6,283.1 19 to Bourdon discloses a breathing aid apparatus 
particular for treating sleep apnea. 

US Patent No. 4,365,636 to Barker discloses a method of monitoring patient 
respiration and predicting apnea therefrom. 

US Patent No. 6,306,088 to Krausman et al. discloses an ambulatory distributed 
recorders system for diagnosing medical disorders. 

US Patent No. 4,617,525 to Lloyd discloses a sleep posture monitor and alarm 
system. 

US Patent No. 5,914,660 discloses a position monitor and alarm apparatus for 
reducing the possibility of sudden infant death syndrome. 

US Patent No. 3,91 1 ,899 to Hattes discloses a respiration monitoring method 
and apparatus. 

US Patent No. 5,964,720 to Pelz discloses a method and system for monitoring 
the physiological condition of a patient. 
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US Patent No. 5,549,113 discloses an apparatus and method for remote 
monitoring of physiological parameters. 

US Patent No. 6,045,514 to Raviv et al. discloses a method of measuring 
breathing resistance of a sleeping subject. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rene Towa whose telephone number is (571) 272-8758. 
The examiner can normally be reached on M-F, 8:00-16:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's' 
supervisor, Max Hindenburg can be reached on (571) 272-4726. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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